Canine babesiosis is a tick-borne disease caused by the protozoal parasites Babesia gibsoni and B. canis. They infect the red blood cells of dogs and typically cause hemolytic anemia. Infection with B. gibsoni usually results in more severe clinical manifestations than infection with B. canis, and may cause multiple organ dysfunctions. Therefore, B. gibsoni is clinically more important than B. canis in Japan [1] . B. gibsoni is distributed in many regions throughout the world, including Asia, Africa, Europe, America, and Australia [2, 3] . Treatment of or spontaneous recovery from an acute infection frequently fails to clear the organism from the host, resulting in a carrier stage. The animals that recover are a reservoir for ticktransmitted infections and are at risk for recrudescent infection [2] . No drugs have been proven effective for the elimination of B. gibsoni organisms from infected dogs. Some anti-babesial drugs reduce the severity of clinical signs and the mortality associated with the disease. These drugs include diminazene aceturate, imidocarb diproprionate, phenamidine isethionate, pentamidine isethionate, parvaquone, and niridazone [2] . However, these drugs usually cause pronounced and severe side effects [4] . Therefore, an alternative chemotherapeutic agent with fewer side effects is urgently needed for the treatment of B. gibsoni infection. We have reported anti-babesial activity of North African medicinal plants and found promising activity in extracts of Berberis vulgaris and Rosa damascena [5] . The aim of this study was to isolate and characterize the anti-babesial components of Rosa damascena. R. damascena Mill., Rosaceae, is a perennial shrub indigenous to countries of Europe and the Middle East [6] . The essential oils of the plant are used in fine perfumery applications and cosmetic preparations [7] . In addition to antioxidant activities, water extracts of rose flowers possess antiinflammatory and analgesic, antibacterial, antifungal, and anti-HIV effects [8] [9] [10] . In the last two studies, the active compound was identified as gallic acid. Water extracts of rose flowers are used also in traditional medicines such as antidepressants, diuretics, and laxatives [6, 11] . Various terpenes and their glycosides, flavonoids and their glycosides, and anthocyanins have been isolated from the flowers of R. damascena [12] [13] [14] .
An extract of R. damascena flowers, obtained using boiling water, was partitioned into H 2 O and EtOAc layers. The EtOAc-soluble layer exhibited antibabesial activity, and successive column chromatography on silica gel, followed by HPLC led to the isolation of nine compounds (1-9; Figure 1 ). The compounds' structures were deduced based on 1D and 2D NMR spectroscopy as 3, 4-dihydroxy benzoic acid (1), gallic acid (2) (9) . The spectroscopic data of compounds (1, 2, and 4-9) agreed with previously published data [15] [16] [17] [18] [19] [20] ; however, no detailed spectroscopic data have been published for compound 3. Other correlations were observed between the methylene protons of H-8 (δ 3.92, 3.70) and the anomeric carbon C-1' (δ 104.5) and C-1 (δ 139.8) of the phenyl group. Based on the above evidence, the structure of 3 was elucidated as 2-phenylethyl 6-Ogalloyl-β-D-glucopyranoside, which was reported previously without detailed NMR spectroscopic data [9] . The full 1 H and 13 C NMR spectroscopic data of 3 are given in the Experimental section.
Although DMSO-d 6 is typically used as a solvent for NMR spectroscopic analysis of flavonoids, methanold 4 was used because it provided better signal dispersion, especially for 1 H NMR spectra of glycosides [19] . Since no published NMR spectroscopic data on compounds 5 and 9 measured in methanol-d 4 exist, the 1 H NMR and 13 C NMR spectral characteristics of 5 and 9 in this solvent are given in the Experimental section. The assignments of carbon and proton signals for 5 and 9 were confirmed by HMBC, HMQC, and COSY experiments.
The anti-babesial activity of compounds 1-9 ( Figure  1) is given in Table 1 . Compound 3 exhibited the greatest in vitro activity against B. gibsoni, followed by gallic acid (2) . The anti-babesial activity of other gallic acid derivatives [21] suggests that the activity of 3 is due to the presence of the galloyl moiety.
Although a variety of biological activities have been reported for flavonoids, those isolated in this study showed weak anti-babesial activity compared with the standard drug diminazene aceturate (Ganaseg).
Considering the potentially fatal side-effects of diminazene aceturate, it can be seen that gallic acid and its derivatives are promising new candidates for the treatment of B. gibsoni infection. 
In vitro test for anti-babesial activity:
The antibabesial assay was performed against Babesia gibsoni in vitro according to the reported methods [22] .
Extraction and isolation:
Activities of each fraction and compound were monitored by the bioassay test mentioned earlier. Air-dried flowers of Rosa damascena (240 g) were extracted with boiling water (4.8 L) for 30 min, and then re-extracted in the same manner. The combined extract was filtered and concentrated to 500 mL under reduced pressure and then partitioned with EtOAc (500 mL ×4). The combined EtOAc extract was dried over Na 2 SO 4 and then concentrated under reduced pressure. The residue (11.8 g) was chromatographed on a silica gel column (300 g) and eluted with CHCl 3 (1 L), MeOH- 
